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摘 要 
本论文包含以下各自独立的三方面内容：1，顺式-4-羟基-5-烷基-2-吡咯烷酮
4 的不对称合成研究；2，Cytosporone B 类单羟基衍生物的合成；3，酰胺还原新
方法研究。 
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1.2、应用已发展的方法，从 4ab 出发，经脱除氮上对甲氧基苄基(PMB)保护
和氧上苄基(Bn)保护，完成了具有显著阻止细胞毛细管形成活性的天然产物
































从廉价对羟基苯丙酸 13 出发，通过两种不同的方法得到了关键中间体 14，
然后通过不同格氏试剂加成、环内消除、氧化断双键、酯化、去保护基五步得到
了目标产物 15。其中以 9 步，收率 6.6%完成了 15a 的全合成，以 7 步，收率 7.0%
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R1, R2, R3 = alkyl, aryl
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ABSTRACT 
This dissertation contains three independent parts. First, studies on the 
asymmetric synthesis of cis-5-alkyl-4-hydroxy-2–pyrrolidinones 4; second, synthesis 
of Cytosporone B analogues with one hydroxyl group; third, studies on the new 
method for reduction of amide. 
1: Studies on the asymmetric synthesis of cis-5-alkyl-4-hydroxy-2 
–pyrrolidinones 4 
cis-5-Alkyl-4-hydroxy-2-pyrrolidinones structures containing natural products 
which are widespread in nature possess a variety of important bioactivities. After 
opening the lactam ring, they come to a class of non-natural γ-amino-β-hydroxy acids 
which also possess important biological activities. Therefore, the studies of such 
compounds are very hot recently.  
A concise, flexible, and highly diastereoselective approach to 
trans-5-alkyl-4-hydroxy-2-pyrrolidinones 3 starting from malimides had been 
developed in our laboratory. One target of this dissertation is to develop a concise, 
flexible, and highly diastereoselective approach to 
cis-5-alkyl-4-hydroxy-2-pyrrolidinones 4, which constitutes an important extension 
of the malimides-based synthetic methodology. The main results and observations 
from these studies are listed as follows: 
1.1 Hemiaminals 52, prepared by highly regioselective Grignard addition with 
mailimides 2, can be subjected to acid-catalyzed dehydration to give 
stereoselectively the corresponding E-enamides 53. The ammonium acetate-assisted 
catalytic hydrogenation of enamide 53 afforded lactam 4 in excellent yield as the 
sole diastereomer. The ready access to different C-5 substituted 
cis-4-hydroxy-2-pyrrolidinones 4 would found a basis for structure-bioactivity 
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1.2 The method was applied to the synthesis of natural product streptopyrrolidine 
(8). Thus the requisite enamide 53ab was obtained by the p-TsOH-mediated 
dehydration of the known hemiaminal 52ab. The ammonium acetate-assisted catalytic 
hydrogenation of enamide 53ab afforded lactam 4ab in excellent yield as the sole 
diastereomer. After N-Deprotection and O-debenzylation, (4S,5S)-streptopyrrolidine 





















2: Synthesis of Cytosporone B analogues with one hydroxyl group 
Malignant tumor disease threatens human life and health seriously. In the near 
future, it would become the number one killer followed by cardio-cerebral vascular 
diseases. Recently, researches on antitumor drugs have acheived much progress. 
Among them, small organic molecule drugs are receiving more and more attention. 
Cytosporone B, a polyketides compound which was isolated from endophytic 
fungi dothiorella sp. (HTF3), exhibited great antifungal and cytotoxin activities with 
the potential of pharmaceutic value. In this dissertation, the syntheses of cytosporone 
B analogues with one hydroxyl group were investigated. The main results are listed as 
follows: 
Starting from 3-(4-hydroxyphenyl) propanoic acid 13, key intermediates 14 were 
synthesized in two different approaches. Treated with different Grignard reagents, 
dehydration, oxidation, esterification and deprotection gave the target molecule 15a 
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a: R = C7H15
b: R = C8H17
EtO2C
 
3: Studies on the new method for reduction of amide 
The reduction of amides is a very important organic reaction. And the reduction 
of amides to amines is a well-documented process for which a large number of 
reaction conditions have been reported in the literature. We found that treated with 
Tf2O, amides 16 would generate highly electrophilic iminium derivatives which could 








R1, R2, R3 = alkyl, aryl
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缩略语简表 
Ac  acetyl/ 乙酰基 
Ar aryl/ 芳基 
Bn Benzyl/ 苄基 
Boc t-butoxycarbonyl/ 叔丁氧羰基 
Bz Benzoyl/ 苯甲酰基 
CAN Cericammomium/ 硝酸铈铵 
Cbz (Z) Benzyloxycarbonyl/ 苄氧羰基 
m-CPBA m-chloroperoxylbenzoic/ 间氯过氧苯甲酸 
DEAD Diethyl azodicarboxylate/ 偶氮二甲酸二乙酯 
DIBAL (DIBAH) Diisobutylaluminum/ 二异丁基铝氢 
DMAP 4-N,N-dimethylaminopyridine/ 4-N,N-二甲基氨基吡啶 
DMSO dimethylsulfoxide/ 二甲基亚砜 
LAH lithium aluminum hydride/ 氢化锂铝 
Ph phenyl/ 苯基 
PMB (MPM) p-methoxybenzyl/ 对甲氧基苄基 
PTSA (p-TsOH) p-toluenesulfonic acid / 对甲苯磺酸 
Py (pyr) Pyridine/ 吡啶 
TBAF Tetrabutylammonium fluoride/ 四丁基氟化铵 
TBS (TBDMS) t-butyldimethylsilyl/ 叔丁基二甲基硅基 
Tf2O trifluoromethanesulfonyl anhydride/ 三氟甲磺酸酐 
THF Tetrahydrofuran/ 四氢呋喃 
TMS Trimethylsilyl/ 三甲基硅基 
TEA triethylamine/ 三乙胺 
TFA trifluoroacetic acid/ 三氟乙酸 
TFAA trifluoroacetic anhydride/ 三氟乙酸酐 
TIPS triisopropylsilyl/ 三异丙基硅基 














- 1 - 















































































































结构。例如，(2S,3S,5R)-preussin (5)是一种 2, 3, 5-三取代的吡咯烷生物碱。它是从
曲霉菌 ochraceus ATCC 2297 和 preussia sp.次级代谢产物中分离出来的天然产物。
它具有抑制细菌、假丝细菌和丝状真菌生长的广谱抗菌生理活性[4]。茴香霉素
(-)-anisomycin (6)是从Streptomyces griseolus和S. roseochromogenes中分离出来的，
它初期被用来治疗阿米巴痢疾以及一些农用杀菌剂。近期，人们发现它具有较好
的体外抗肿瘤活性[5]。而化合物 7 是新型 HIV 蛋白酶抑制剂的衍生物[6]。 
最近，韩国科学家从海洋链霉菌的发酵液中分离出来一种天然产物 
streptopyrrolidine (cis-5-benzyl-4-hydroxy-2-pyrrolidinone) (8)。经表征确定它含有顺





















另外，顺式-4-羟基-5-烷基吡咯烷-2-酮 4 也是 γ-氨基-β-羟基酸的前体，不同的
C-5 位烷基开环后得到不同的 γ-氨基-β-羟基酸。当 C-5 位烷基为异丁基时，开环
得到 statine (9a)，当 C-5 位取代基为苄基时，内酰胺开环后得到 AHPPA (9b)，而
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a. statine (R = i-Bu)
b. AHPPA (R = Bn)

































statine 结构的 macrocyle D (11) [10]和含有 AHPPA 结构的化合物 12[11]都是较好的天
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